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® Fibre-reinforced moulded cement body. 



© To manufacture a fibre-reinforced moulded ce- 
ment body, strands (1) of fibres are dispersed in an 
unhardened cement material (3) and the cement 
material (3) is then hardened. Before being dis- 
persed in the cement material (3). the strands (1) are 
impregnated with a binder (2) so that the fibres of 
the strands (1) are weakly bonded to one another 
and so that, when the strands (1) are dispersed in 
the cement material (3). the fibres are released from 
5 one another. 
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FIBRE-REINFORCED MOULDED CEMENT BODY 



This invention realtes to a method of manufac- 
turing a fibre-reinforced moulded cement body for 
use as, for instance, a constructional material. 

There is known a method for manufacturing a 
fibre-reinforced moulded cement body of this kind. 
In this known method short strands of fibres are 
added to and mixed into an unhardened cement 
material by stirring so that the fibres of the short 
strands are dispersed into the cement material, and 
then the unhardened cement material is hardened 
in a mould. For improving the uniform dispersion of 
the fibres of the short strands in the cement ma- 
terial, tt has been proposed that a deflocculation 
agent such as polyethylene oxide be used (JP-A- 
80423/1978). However, as shown in Rg. 1 of the 
accompanying drawings, the known method is in- 
convenient in that the short strands A are liable to 
become entangled with each other via the fibres a 
thereof to form flocks on the surface of the unhar- 
dened cement material B before they are mixed, 
by stirring, into the unhardened cement material B. 
Consequently, the fibres a. of the short strands *A 
cannot be dispersed uniformly into the unhardened 
cement material B by stirring, even in the presence 
of the deflocculation agent, and thus there is ob- 
tained a fibre-reinforced moulded cement body 
which is not uniform in its mechanical strength. 

The present invention has for its purpose the 
provision of a method for manufacturing a fibre- 
reinforced moulded cement body which has fibres 
uniformly dispersed therein and which is uniform 
and excellent in its mechanical strength. 

According to the present invention there is 
provided a method of manufacturing a fibre-re- 
inforced moulded cement body, which comprising 
dispersing strands comprising a plurality of fibres 
Into an unhardened cement material by stirring and 
thereafter hardening the cement material, charac- 
terised in that at toast some of the strands are 
Impregnated with a binder so that the fibres of the 
strands are weakly bonded to one another and so 
that, when the strands are dispersed in the unhar- 
dened cement material, the fibres are released 
from one another. 

Regarding the cement material, there may be 
used any desired material, for example Portland 
cement, alumina cement, blast furnace cement, 
silica cement flyash cement regulated set cement 
and mixtures thereof. 

Regarding the fibres constituting the strands, 
there may be used one or more of inorganic fibres 
(such as carbon fibres, glass fibres, and ceramic 
fibres), organic fibres (such as fibres of aromatic 



polyamide, aromatic polyether amide, aromatic 
polysulphide amide, aromatic polysulphone amide, 
aromatic polyketone amide and aromatic polyamine 
amide) and metallic fibres (such as steel fibres). 

5 As for the fibres, they are generally from 1 to 
50 denier in thickness and from 5 to 30 mm in 
length. The strand, composed of the fibres, for 
example from several hundreds to several thou- 
sands in number, Is impregnated with the binder so 

io that the regularly arranged fibres thereof are set in 
position with the binder. As for the binder, there 
may be used, depending on the kind of the fibres 
of the strand, any desired binder, for example a 
thermosetting resin (such as an epoxy resin, a 

is phenolic resin or the like), an inorganic binder - 
(such as colloidal silica or the tike), or a complex or 
mixture of organic and inorganic binders. 

The force of binding of the fibres of the strand 
by the binder is so weak that the fibres of the 

20 strand are released from binding easily when the 
strands are mixed into the unhardened cement 
material by stirring in an Omnimixer or the like. In 
this case, the volume ratio of the strands to the 
binder is generally approximately 5:5 to 9:1. 

25 One example of a method of manufacturing a 
fibre reinforced moulded cement body according to 
the invention will now be described with reference 
to Figures 2 to 4 of the accompanying drawings. 
As shown In Rg. 2, a large number of short 

30 strands 1, impregnated with a binder 2 in a pre- 
determined ratio, are added to unhardened cement 
material 3 composed of, for example, Portland ce- 
ment sand and thickener. At that time, owing to 
the fact that the fibres of each short strand 1 are 

35 held In position by the, binder 2, the fibres of the 
short strands 1 on the surface of the unhardened 
cement material are prevented from entangling with 
each other to form flocks. 

When the unhardened cement material 3 is 

40 stirred by an Omnimixer, the short strands 1 are 
mixed and dispersed uniformly into the unhardened 
cement material 3, while the fibres thereof are 
gradually released from each other, as shown in 
Rg. 3. The stirring of the unhardened cement ma- 

4$ terial 3 Is continued, whereupon almost ail of the 
fibres of the bundle of short strands 1 are released 
and dispersed uniformly into the unhardened ce- 
ment material 3, as shown In Rg. 4. At this stage, 
the unhardened cement material 3 containing the 

eo fibres uniformly dispersed therein is hardened in a 
mould to form a fibre-reinforced moulded cement 
body. 
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A large number of the short strands 1 may be 
prepared by passing at least one long strand of a 
d sired length through a liquid binder in a bath, 
and cutting the long strand unto pieces of a de- 
sired short length. The short strands thus obtained 
are mixed with the unhardened cement material, 
usually in a ratio of from 0.5 to 10% by volume 
relative to the unhardened cement material. 

The invention will now be illustrated by the 
following Example. 

EXAMPLE 

A strand of 2130 denier, composed of total 
aromatic polyamide fibre (such as that known un- 
der the trade name "Keviar 49 type 968*) was 
passed through a binder comprising a two-part 
aqueous epoxy emulsion (such as that sold under 
the trade name "G4018 W by Kubo Ko Paint Co., 
Ltd.) and silica in a ratio of 8 : 2 by volume. 
Thereafter, the strand was squeezed by pinch roll- 
ers and was dried, so that the fibres of the strand 
are weakly bound by the binder. The ratio of the 
strand to the binder was 9 : 1 by volume. The 
strand was then cut to obtain a large number of 
short strands of 5 mm in length. 

Next, an Omnimixer was started and, whilst the 
stirring operation of this mixture was being carried 
out there was added sand (962 kg/m*), Portland 
cement (911 kg/m*) and thickner (14 kg/m 1 ) in the 
order given, and finally a large number of the 
foregoing short strands in an amount of 1% by 
volume relative to the total amount of the unhar- 
dened cement material and also water. After the 
mixture had been stirred for three minutes, there 
was further added water (319 kg/m 1 ) and stirring of 
the mixture was carried out for ten minutes. 

Thereafter, the resulting mixture was poured 
into a mould and was moulded under pressure into 
a desired form, and was then cured for 48 hours at 
40°C and at RH 50%, and then for 2 weeks at a 
room temperature, to obtain a fibre-reinforced 
moulded cement body. Upon breaking up the 
body, the fibres were found to be uniformly dis- 
persed in the whole of the body. 

Thus, acording to the method of manufacturing 
a fibre-reinforced moulded cement body of this 
invention, the short strands are impregnated with 
binder so that fibres or each strand may be weakly 
bound therewith, the fibres of the short strands do 
not come loose when the short strands are added 
to the unhardened cement material, but the fibres 
of the short strands are released from binding and 
are dispersed uniformly into the unhardened ce- 
ment material by stirring of the unhardened cement 



mat rial so that there can be produced a fibre- 
reinforced moulded cement body having a uniform 
mechanical strength by the subsequent hardening 
thereof. 

5 

Claims 

1. A method of manufacturing a fibre-reinforced 
to moulded cement body, which comprising dispers- 
ing strands comprising a plurality of fibres into an 
unhardened cement material by stirring and there- 
after hardening the cement material, characterised 
in that at least some of the strands are impreg- 
ts nated with a binder so that the fibres of the strands 
are weakly bounded to one another and so that, 
when the strands are dispersed in the unhardened 
cement material, the fibres are released from one 
another. 

20 2. A method according, to claim 1. wherein the 
ratio of the strands to the binder is from 5:5 to 9:1 
by volume. 

3. A method according to claim 1 or 2, wherein 
the strands are dispersed in the unhardened ce- 

25 ment material in an amount of from 0.5 to 10% by 
volume relative to the unhardened cement material. 

4. A method according to any of claims 1 to 3, 
wherein the fibres of the strands are from 1 to 50 
denier in thickness and from 5 to 30 mm in length. 

30 5. A method according to any of claims 1 to 4, 
wherein the fibres are carbon fibres, glass fibres, 
ceramic fibres, aromatic polyamide fibres, aromatic 
polyether amide fibres, aromatic polysulphide 
amide fibres, aromatic polysulphone amide fibres, 

35 aromatic poiyketone amide fibres, aromatic 
poly ami no amid fibres, or steel fibres. 

6. A method according to any of claims 1 to 5. 
wherein the binder is an epoxy resin, a phenolic 
resin, colloidal silica, or a mixture thereof. 
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